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ifrHfttfci:^*- MiWi:^- h«LOitW/L-e^fc$4xS„ t£oT. Qp2, 
Qp3fcQn2, Qn 3tf>W/LJfc;tfl : 1 5 fc£ «fc ? It t>&^o JgA 

Tc^sa^^T^- h^jb^-T^-sfe*?)^- hmw<Difrvmm-t2>-t>\ w 
/ l © it vmt> v x % & v 

[0 04 2], 

hZL5l?, ^^IfeWCfcV^ l/^^7hil2 0p-MOSi:n-MOS 
<Z)W/Lj££l : 1 5©cte)lCn-MO S©***@j^lC^:^<^-5 < ke)lC^tf-L 

flbt, El 0DJ;^^W^;i/i/7 1 2T*«^*)±V.DD2#ig< VDD#<£< 
& o fe^TT* t»^cJt b fctW fcSI'&'t Sfefep-MOStn-MOS tf>W/ L 
Jfc£ 1 : 1 5<Z>J;5tCL;£: : bCDT*&<5„ 
[0 0 4 3] 

«£ VMifoWlZMW-t p-MOS&raH-**««ffiVDD2#flK, n- 

MO S £|gifr-r&«^«jEVDD#<gV^ V^^TT'te, p -MO S (DJtymtfi 
tt/h.S<, BCn-MO S0>>f>jg£n;te*$<&.g> o f }Cp-MOSi:n-MO 
S©^>;!gm#l^^c&££:-t£i:. U^;i/£/-7 1 2©ffi*VDD2/2 * 
-eb^Ttf^&V^^lCftSo 3tlT'«, #©<Z)[Sli&tf>n-MO S 
(JDlC^^^T*fe^>o «fcoT. n-MOS©^>ffi«p-MOS0t>W 
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[0 0 4 4] 

#^MHC£V^tt, VDD=1. 5 V, VDD2 = 3. 3 V £fffii£ LTJhf20> 
J:e>lCW/LJ£$: 1 : 1 5tf>£e>lCigftb£#> ?k-mtt<D-7u-teXT*l,Z. VDDtt 
1. 5 V J; »J tT^il^StlS. Lrt^U VDD2 = 3. 3V(t — JR»«:S/ 
X-T" ATrJB V^ *XT V>S L V - T T P C I m<DWm^ > # V at - X HWstt 
SZliltffrjffi^ VDD2 &^Dir;*#M^%^M2*lfcV^:%;ie>;ri 

[0 0 4 5] 

1 3 &p^-**;i/MO S F E T Q p 4 fcnf^^MO SFETQn4i:A^ 
#/&£:txT£»K pf^^^MOSFET Q p 4 (Dtf— h ifHW p4ilnf •V^ 
;VMO S F E T Q n 4 (Off — hjigWn 4 £<Z)itWp 4 :Wn4^8 : 1<D£? 
IC, Wp 4 CD^^Wn 4 i: *j%:*;^<&£ <fc 5 tC^f+£ *lT ^-5., o^»J. >f > 

3ii, ffi2j©£"bT#»j «fc yfeSfbi^yo^^Hfajc^f&tens 

[0 0 4 6] 

{iiAtl 4li2l©pf ^^;i/MOSFET Qp5, Qp 6fc2 Ifflnf ^ 
#;i/MOSFET Qn5, Q n 6 (D V -X - K l/>f >fi»#flltf!fe£JK»Ct&R3 
tlTJ&y, Qp6tQn 5©^r- hSfrf-JCJtiB 7 1 2-<Z)#fi<Eflti7 

J - Kn 2K©f#i:£fifl}A;-Kn HM©M#&>f > A- 1 ZT;%Ml,t=. 
«-^^iusnrv%s. o*y, MOSFET Q p 6 fcQ n 5<Df- hSSBHC 
A*$n^M#«iSI : fg©M#'efey. iWCtyMOSFET Qp6fcQn5 
i*ffi»»tC*>, t7l»3nS. fit, iCDflJ^Sl 4©ffi*y- Fn4JC 

[0 0 4 7] 

•fcfc, MOSFET Q p 5 t Q n 6 O^- hS^ICttagg 1 5 ®(BA§^ 
J^ffiDStlTfe*;, Q p 5 ttQ p 6 J: y ti^lltlTQ P 6 fcifi©t>, 



1 9 



ffiSE# 2001-3087778 



#2000—330385 



fcfcQn 5 <fc »J Ib'P LiitlT Q n 5£5£tf>:*->, *7tf;MlZ*:fr?tl&fi £ *lS J: 
•plC&oTV^, ^^IC, MOSFET Q p 5 t.Q n 6 ilM^JJC^-tl^nMO 
SFET Qpl lilQnl'l^i^^ltfe'J, Qpll, Q n 1 1 te^tl-? 

[0 0 4 8] 

#{C^H5g$tvS=b(DT*^V^^, Ml 4 Wt5pft*WOSFET 
Qp 6©>f — hipgWp 6l±, ly^;i/S>7 h^l 2©pft^I/MOSFET 
Q p 2^>Q p 3 (Dtf— hipgWp 2 £<£>JtWp 6 : Wp 2 #jf& 10 : 1 J: 5 

iCggftSnT^So — ffiMl 4 &Mt5nft*MO S FET Qn 
5(Dtf— h*|Wn5H 2©nf t^MOSFET Qn2 

^Qn Z(T>ff— hiffgWn 2 £<Z>i£Wn 5 : Wn 2 te$J 1 : 3 ££*l£o 
[0 0 4 9] 

Ii»OSFET Qp 1 l©>f-hi|igWp lltQp 5©^-h 
(|Wp 5£(Di£Wp 1 1 : Wp 5li^Jl : 1 0 IC. SffiMMOSFET Qn 
1 1 (Dtf- hipgWn lUQn 6(Dtf- hipgWn 5 £<DitW ri 1 1 : Wn 6 tt&J 
1 : 1 0td|gtf$tlTVN<g>o $ e>lC, Qpll iltfLWOMO SFET Q p 5 CD 
>f- h$gWp 5 ilW.&}<DQ p 6<Dtf- h((gWp 6 £©JtWp 5 : Wp 6 2 : 
1, Q n 1 1 tt^CDMO S F E T Qn60^-hiWn6ilt?!|©Qn5© 
>f— MPIWn 5 ^©JtWn 6 : Wn 5 2 : 1 tCfKffS ftT Vn£ 0 
[0 0 5 0] 

M®IS15tt, 2o0pft^;i/MOSFET Qp9, Qpl0t2o©n 
ft*;i/MOSFET Qn9, Qn 1 O0V-X - Kl/'f >lS&WJCii 
£*lT&*J. rCD^QplO, Qn90^-h^fK:«fi}Ml40MOSF 
ET Qn5(Dtf-b^KAXZftZ>m^£.m-'<Di§J3rtfAtl2ft. Qp9, 
Q n 1 0 ©4*- hSgB^Cteffi*^ 1 4 0MO SFET Q p 6 (Dtf- hSSHHCA 

f 14<Z)MOSFET Qp5, Q n 6<Dtf— h^s^f-tCSUW^^^-So 



2 0 
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[0 0 5 1] 

rtUCjcoT. 1 4 pf ^? *^MO S F E T Qp5tnf 

t*^MOS FET Qn 6 ta*Btf iftJC;*- *7«a»^*lS. &±WL 1 

4 ©A;*J#-J§-j!>VW l"<;WC^ffcLTMOS FET Qn 5 #*-.>3*l*Cffi## 

/\>f i//<;i/7b^n^ i/K;i/ic^>ft:-tei:^bMtiT p^^^;vmo sfet q 

p5'*M*>S*U nft*;i/MOSFET Q n 6 "7 24xT. W?OU 
TliQn5i:Qnl lS:^tti*tSi:@t$4x6. — ffiMl 4©AA 
ft !i)?D ^ UTMO SFET Qp 6 aM->2*lTffl27#'W \"< 

flsfrhuv i"<)Viz^ik-tz>}i'pLmftx pfir^;vMO sfet qp 5#>r 

nff*^/MOSFET Qn6^>$tlt, ffi^Sgff^O U T &Q p 
6hQp 1 1 &^LT«2§C«ffiVDD2lC@5££*l£o 
[0 0 5 2] 

r©j:5ic, mmmo)iyK)vm^mmt. mhomosfet q P 6 

IC <fc yS^KlffiAai 4 ©MO SFET Qp5tQn 6 jV-etl-^tlQ P 6, 

ic *f l t w. % izm& nffg &*«f£Jffi jc $ * * 3 z. & -e s <s> - 

[0 0 5 3] 

4 ©MO SFET Qp6, Q n 5 (D*f— h A:fr £ #1 £ fit # a , c©?^ 

V^•rtl^'ft:©51V^^<Z)fg#^C^DTm^d«>fb$tl. tH#® 1 4 0MOS F 
ET Qp5, Qn 6<Dtf- hSS^JCffiHU&J^ttS J: ? lei" £ SC^JR© 
4O0MOSFET Qp9, QplO, Qn9, Q n 1 0 Id J; *J ^f^Stl^ V> 
So l/J^U SM140MOSFET Qp6, Qn5©^ftl^-^ ttf*. 
tfQn 5 ©4*- hJB^JCAAS tl* n 9 l/"<;i/^©3tft;#3iv*»&£> 

&v^ttn 9 i^;i^©^fc#>f ^ >^©M#Vh2v^-&&ci3u Qp9*fctiQp 

>^lCJ:oT&Qn 9 tfcliQn 1 0 Sr^B&bTfc^V*. 
[0 0 5 4] 
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[0 0 5 5] 

MOSFET Qn5li>T7^®lC % ^fcpft^MOSFET Qp6ttt 

>^ffiuc$nxv^ in i 5 tt^e©ffi^j*v\-f i/^i/t^otaiij 

WL 1 4 ©nft^MO S F E T Qn6$:t>^Ii:, ^pft^MOS 
FET Q p 5 fctf-^SftKlC^-tirTV^c ^(Dtz.&>, {UMl 4 ttt>tl®p 
^•Y#;i/MO S F E T Qpll, Qp 6&^LTA>f l/^;i/5:ai*btV^t 

[0 0 5 6] 

«n^*;i/MO S F E T Qn 2ffl*^pft^;i/MO S F ET 

tlfe^^f^>^t?ffiiJ^l 4 ©MO S FET Qn 5(Dtf- h^^-lC^M$tl, 
Qn 5 ^yt^^Mt^hity^m^^S £1*£o LfrU I©tt>f 1 3 

»nf^*;i/MOSFET Qn4<kytjpf t^MOSFET Qp4©^ 

[0 0 5 7] 

— l/^i/^fgnffinft^^MOSFET Qn3iiAM^IN 
££if£-t£-f 1 1 tf)ffi###lC <fc UQn 2 0D*><1: *J ^biltlT;* 7 

3*l<5 0 30J:tpft*;i/MOSFET Qp 3«m^y- Kn KDU^l^^ 

b;frU pf^^l/MOSFET Qp3linf t*;i/MOSFET Qn 

3 «fcy %>f~- hmtfW^tctto. Kn 2©n^i/^;i/^e>/A^f u^/ws© 
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So fit, 1 4 ©MO S F E T Q p 6 ©>7*- h$»lC 

[0 0 5 8] 

JtfB©J:e>lC, l/^^7hf 1 2©jE«ffl!lSr^M-rSM#«l^^;v^7 

1 2 <fctf>f 1 3 ^ITfiiMl 4 0DN-MO SlCte3t£*U 

s/7Mii 2©^ffl{w&te^sfg-^&-f 1 1 i/^oi/S/? h©i 

2 ^ItffiMl 4 ©P-MO Stce3*Stl-&fe«), -£*l-£tl>f 2® 

f^flSHCtt, >f>A-* 13liWS/7hai 2©iEffi{R9^^<^ffi{l!liCAti<5 
i£%"5fflB -^©i-plcl-S*: i/stA/*/-? l 2©lE*B#J£te3i-3-<S 

>^>>UC&oTSS^l 40P-MO S«tN-MOSiM^-OM 

[0 0 5 9] 

Se>JC\ ^©HJ6^!l©^^;i/^taS&tt> aft^bMO S FET Qn2t 
pft*MO S F ET Q p 2 ©>7*- h$S©itWp 2 : Wn2^ 1 : 1 5©<fc 
OfC, Wn20Wp 2 «fc y fc*£<fKff-S*lTV*Sfc«>, Hi OK^tlX 

^Z>'&m(Dl"<;\,^&m$&iz}ts<T J - Kn l ©/W i/siji/ipbuv i//<;w\© 
te-JHtffcttJiv^T?, >f i 3 tfigtt^jiT^T^, ffi7j©a 17 u^;w\ 

>f >/t-# 1 3 &^©f&sb£v^#«<fgS£;ftT^£©-e/ >f 1 3 

[0 0 6 0] 

n ? i/^;i^e>/W i/^/nc-gjy Wfc>£l8Sictt, EI 3 (a) ic^-r <te>&c>7*- h 

ipS©7C^^P^-y^;i/MO S FE T Qp 5^t>$tl, nft^il/MOSFE 
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T Qn6^7$^T^'J, Ht^MOSFET Q n 1 1 IZtf- MPg#/> 
£^fc#>, fflTJ-fgl 4±failLT<Dffimi,g^MteQT> 5, Q n 6 #£fC;T > L 

[0 0 6 1] 

A±m-%<Dm<DW&it^ i^;i/T* ffizfrm 1 4 © n3^*;i/ 

MOSFET Qn 5tt^->^MlC, tfcpf ir^^MOSFET Q p 6 

FET Q p 5 *7t>tf;miZ2l*:T^Z> 0 ^©fe#>, KMl 4li>f >^i©n 
f .-V^l/MOSFET Qn 5, Qn 1 1 ^l/TD7l/^;i/5:{i}*Lt^S^ 

[0 0 6 2] 

1 1 tCJ: I N*W- h3B^K:Aj&S*lTV*Sn^*;i/ 

MOSFET Qn3jS«*7*»f>*ytt»Ca*l4. 3© £ £ 1 
2linf t^^MOSFET Qn30^pf ir^MOSFET Q p 3 <fc 
U t>>7*- hipg^JtSVN fefes mTjy- Kn 2#/W U'<;\/frt>Uyl/'<)V'\& J p-fr 

izmt-?$>o fe£U ffi*^- Kn 2©/\-f u<n,frbuyi"<;]s'\(Dmk&> 
ffi7J7- Kn i#VW i/^;i/7b>e>n ^ UK;i//\^>fti-£#-£ic.fct'<T>f 

(DmtlZ'Ort-* 1 3 1 4 IC-Bit^T V>fe©tC*fU r©ffi 

Tjy- Kn 2©;W i/^;i/^e>n>7 l/^;i/^^fc«S[t>lCffi^7® 1 4 icfcii£*i 

[0 0 6 3] 

— 7j. l/^^7bgl20nf^*;i/MOSFET Q n 2 liATJM^ I N 

pf^*;i/MOSFET Q p 2 li±fHjK^A7J##/ I NIC iSnft 
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*;i/MO S FET Qn 3©t7^?>t>tI^Wflc:j:otffi*;- Kn 2 
nft^MOSFET Qn 2 i'Jfepf O S F E T Qp2 

^UT, m^jy - Kn 1 omftMitVM 1 3 ft l,Tm=f Mtlt- 

*J$yifVmjjmi 4©MOSFET Qn 5<D>f- K38B4C<£2t£*W Qn 
5 Sr^^ffiT^tf^ffi^lMf 
[0 0 64] 

tfcnf^*;i/MOSFE T Q n 6 £ > #c IC £ -t*\ 1 4 \%Kiim^ 

©$c©n t? isst-ji/if* hJ^"f i/<^^©3£ffcfcilt^K:j£#T?£&:RJBJCJ&£. o£ 

*y£tlT^Z> nff^MO S FET Qn 6 £MLT«^#^*lTffi:fr«$: 
tlT^CD^li^m^ LTil|g-r<5MO SFET Qnll &*iLTm:frm&#@ 
[0 0 6 5] 

Kn 2i0f#S:4^npft^;i/MOSFET Qp3t 
nft^l/MO SFET Q n 3 ©-?f- Mp@©ifcWp 3 : Wn 3 # 1 : 1 5©<fc 
e»tC. Wn 3©MWp 3 J: y =b*# < |g#f-£*lT 01O{C^$tlT 

i**£'&&<DW<)i$£&mmztts<x s - Kn 2©7\-r i//^;i/^e>n^ 

(B) £j^«fc^lCtf- hifi©*£fcp^-V*;i/MOSFET Qp5**73 
*U nf^^;i/MOSFET Qn6tft>SftTfey, ftiSSiffiMOSFET 
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[0 0 6 6] 

3i&>f l 3 fc^LTv^T^ro-f l 3 ic£tt6SS®&. 

j/7hii 2©^ffiw©M#^^-fcfc^>s>f 1 1 (Drnmummmv 
tot, si i izmmBT*m?&oK*mffiMoi'^>\s^mm8&<Dmij<D 
/w y lite*© u^jvmmmmz.it^xm.< n&t>tiz> * e» 

[0 0 6 7] 

El&ttv il©HKSl^a}Ml4©pft*^MOSFET Qp5, 
Q p 1 1 £Q p 6 iKDmmm&Z&Kls. nft^MOSFET Q n 6, Q 
nlltQn5 £GD^$eBB#£5£IC lfe%0T'J)5„ 
[0 0 6 8] 

Hi©HJ6«©ia»&Tfc3:, MOSFETfflV-^- Fi^-f 

iMC, pft*;i/MOSFET Q p 5 £ Q p 6 (D n§?^ x;i4I^£>S&&^ y 
^ftTft&l^ V>VDD 2 lC$n, nft*;i/MOSFET Qn5ilQn60pl 

OSFETT&SQp 6»Qp 5 Affile J: StMTty-^tfi^T^ 

«fc 

[0 0 6 9] 

-£<Z>MIH, fiil/tfiCA^ ?^-f T^IHICJ: y Q p 5, Qn 6(DL^^^W. 
*^<^S©-e, pff^jl/MOSFET Q p 5 HQ p 6 (DV^X (>f— h ipg 
) ^HI— T\ nf ^^;i/MOSFET Q n 6 h Q n 5 0>-9->T X1$U— (DWi&lZ 
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li. 04 ©J: 5 ICQ p 5, Q p 1 1 p 6 ilOiia^i^Q n 6, Qnl 

i tQnb iKD^mm^mi tmzvx. mmmMosFET qp6©v- 

o 

[0 0 7 0] 

fc^U 0 1 Q p 5<Dtf— M>gWp 5 5:Qp 6 0^- h 

ip|Wp 6 <bQn 6©>?f- MigWn 6 £Qn 5<Dtf- MlWn 5 <fc y 

LTV*S©T% 01©J:e>&gMi#M£b^o >&&c^©<fc o fc-F-f Xgg 
it'Qp5, Qpl l^Qp6i:0i^i§^icb, Qn6, QnlUQn 

5 £<Dmnm&zmz~?z>£.. v-x- ki/w >^«?x^ri0f^nwx 

©:*:£&Q P 5, Q n 6 ©:£#;*:^V^ lifflMOSFET Qp6 

, Qn5 ©MtIi:tTQp5, Q n 6 ©V-^-^xjl/Hf KW-f 

o 

[0 0 7 1] 

Qp5, Q p 1 1 HQ P 6 £<D&WiM&&£T$Q n 6, QnllhQn 

5 £©^B0^#0i <D£oteM£tiz&^ Qp5, Qn 6©y-xttS^mjBtic 

HffiMOSFET Qp6, Qn 5©M^ItbtttQp 
5, Q n 6 © F l/-f >-'>x;i/^4§il/^Ii^V>©T% |g»3^3fi©»-&J: 

SFET Q P 6, Qn5© (4*- MS) < bfc#2)\ h^SflM^ 

<3&*©T?lifS<Z)ia»K:4:oTil^JI^/jNa Qp5, Qn6© ( 

4*- MB) bfc#tf*>«JftH:/.h3 < &£©T*^iM£#«rtgT*&3 0 

[0 0 7 2] 

A*if IN^tS'f>A-^l 111, ±SB>f>A-*l ITS 
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1 6 t3^&t»*ftS>iTV^. ±IH-T lit VO\;i/~7 M12 fc>f 

[0 0 7 3] 

ffi^lI14li2l0pf ^*;i/MOSFET Qp5, Qp 6t2j@0nf^ 
^1/MOSFET Qn5, Q n S Z.tfW.W&M\Z.WgiZ *lT& *K Qp6tQ 

M^ffi^j^- Kn imnm^it* i 3T?£«Lfcfe^#f$fln;?s*iTv*s 

o f UT, ■iCfflASl 4 Kn4KIim»©ffi*fig : ?*OUT3^gaSStl 

^OUTJC^BfeSiftS. MOSFET Q p 5 t Q n 6 <D>f- hSg^lCtt 

51^1 5©ffi^jM#A^in$tlTi3U. Q P 5 liQ p 6 <fc »; =fc*J> L5S*lT Q p 
6i:MX PT^^C £fcQ n 6 \ZQ n 5 <k »J %4>b3g*lTQn 5 

[0 0 7 4] 

m^J^l 4 &Mt5pf^*;i/MOSFET Qp 6(Dtf- h(fgWp 6 tt. 

h& 1 2 fflpf^*JI/MO S F E T Qp 2^>Q p 3 (Df - hfigWp 

2 £<Z)JfcWp 6 : Wp 2#*&1 0 : 1 t <fc O iCfgf+SftT Vn£ 0 ffi;*J 
Sl4«fSnft^^MOSFET Q n 5 <Df- b *§W n 5 B\ 

2©nft^l/MO SFET Qn2^Qn3 (Dtf- MpgWn 2 t<D 
JtWn 6 : Wn 2 li^I 1 : 3 tZtlZ. 
[0 0 7 5] 

51Mmi5li. 2^tf)-f >A-# I NV4, INV5^l!iti3nt&'J, 
ffiMl 4©m*S:3lMbTm^;^ 1 4 «tSpft*;i/MO SFET Q 
p 5tnf^*;i/MOSFET Q n 6 ©4*— h^icm^JlSl 4 ©mrfrfg"^ 
Hffl©i#T'7>f-KA'^?:^^-5„ tot, ffiMH 5:MtSpf 
;i/MOSFET Qp5tnf^*;i/MOSFET Q n 6 IZffiffiffilZj'y^ * 
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LMtlX nf ^^MO S F E T Q n 6 *u pft^l/MO S F E T 

'P LMtlX nf ;i/M O S F E T Qn6^t7S*l, pft*^/MOSFE 
T Q p 5*5*>StlS. 
[0 0 7 6] 

o£ y, ffiTjfgi 4 <z>A#te-5#/W i/^v}c^bbtpf^*;i/MO sfe 

T Qp6^7Lnft^MOSFET Q n 5 S ffi^J^n 

9 I/^KLX-ffcl/T^l/JBItlTQn 6^7St, foil J - Fn 4 ifi/\<4 4 >bT 
-^>XlCStlSc ffiTJjgl 4<©A7J'B#^n , 7U^;i/lC^bbTp^^ 

^MOS.FET Qp6#t>lnf^*MUOSFET Qn5*«t7Sn 

[0 0 7 7] 

^Ut, Z. ©«=k 1 4 (D&jjJ- Fn 4 tf/W >f > If- *l 

T*u -£(Z>ialCffi73^^1 6#ffi7J«'l 4<Z)m7J«^l$:^^6 : --r<Sr tlZ «fc 
*J, tt57J^^OUT©1i^ttlttB«<Z)^^©^*^#$tl-5r i:^^^> 0 

aiTjm 1 4 ©m^mffi^tts-rs-fcas^s 1 5 jc<t y a^^tcffij&s 1 4 ©mo 

SFET Qp5tQn6^fn^Qp6, Qn5h»X yf7ft1&K& 

z a. 

[0 0 7 8] 

mTJ^y^Sl 6ti. ffi:*7«l 4(Z>m7J##S:jR^^-5CMO S-f I 
N V 6 i:»>f>A-*©ffl*feSe>Kfi|RtSCMOS>f>;t-* INV5^*> 
*>*5f»3*U -f I NV 50ai7jy - Fn 5 EI&CDffijfjjfry-O U T Km 

&„ «fa©>f - * I N V 6 feiUtSMO SFET Qp8, Qn8 

fciU ffiMH&i^fSMOSFET Qp5, Q n 5 «fc *J fcjfo "5 
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4ffliTOit5 J:e>lcffi;frJgl 4 #igtfr$;tx£i:ffi:fr^*/^mi 6cDm±^ 
[0 0 7 9] 
[0 0 8 0] 

MOSFET Q n 5 li^^lUC. Jfcpf ^*;i/MOSFET Qp6iW 
4fflnft*^MO S F E T Q n 6 ^fiJC, t^pft^bMO S F E 
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